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ON THE TENSION OF RECENTLY FORMED LIQUID SURFACES. [Proceedings of the Royal Society, XLVII. pp. 281—287, 1890.]
IT has long been a mystery why a few liquids, such as solutions of soap and saponirie, should stand so far in advance of others in regard to their capability of extension into large and tolerably durable laminae. The subject was specially considered by Plateau in his valuable researches, but with results which cannot bo regarded as wholly satisfactory. In his view the question is one of the ratio between capillary tension and superficial viscosity. Some of the facts adduced certainly favour a connexion between the phenomena attributed to the latter property and capability of extension; but the " superficial viscosity" is not clearly defined, and itself stands in need of explanation.
It appears to me that there is much to be said in favour of the suggestion of Marangoni* to the effect that both capability of extension and so-called superficial viscosity are due to the presence upon the body of the liquid of a coating, or pellicle, composed of matter whose inherent capillary force is less than that of the mass. By means of variations in this coating, Marangoni explains the indisputable fact that in vertical soap films the effective tension is different at various levels. Were the tension rigorously constant, as it is sometimes inadvertently stated to be, gravity would inevitably assert itself, and the central parts would fall 16 feet in the first second of time. By a self-acting adjustment the coating will everywhere assume such thickness as to afford the necessary tension, and thus any part of the film, considered without distinction of its various layers, is in equilibrium. There is nothing, however, to prevent the interior layers of a moderately thick film from draining down. But this motion, taking place as it were between two fixed walls, is comparatively slow, being much impeded by ordinary fluid viscosity.
In the case of soap, the formation of the pellicle is attributed by Marangoni to the action of atmospheric carbonic acid, liberating the fatty
* Nuovo Cimento, Vols. v. vi. 1871—72, p. 239.e shall find
